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research progression has a significant role to facilitate the implementation of sustainable 1 3 development goals through assessment and policy implementation from global to local scales.
4
India holds a key position among developing economies with a complex interconnected web 1 5 of a fast-growing population, coupled with biophysical stress, social deprivation and 1 6 economic inequality related to water and sanitation. This study addresses some of these (1 indicator). We have also set a desirable threshold for social development indicators to get a 1 8 5
better understanding of gaps between current status and desired status that can be reasonably
accepted as the well-developed situation of SDG 6 for India. These are -less than 10% indicators of SDG 6). Indicators that are going to meet threshold within UN SGD target time (2030) are shown in
green. Those going meet few years after that time are shown in yellow and indicators, which are going to meet desired threshold many years after 2030 are shown in red. According to Rockström et al. (2009) stress, in %), it is possible to project probable future scenario of total consumption. We indicators of SDG 6, (i) with the lowest value that has happened in past year, (ii) highest
value that has happened in past year and (iii) business-as-usual, BAU scenario with latest 2 1 1 available data. have increased over time (Table 1) .
Both total internal renewable water resource and total renewable water resource have
significantly decreased (64.29%) which is expected, as the population is growing but the increasing water productivity in agriculture i.e. growing more agricultural products using less
water (direct or indirect use) should be one of the future concerns.
3 1
Total water withdrawal per capita have increased (3.07%). As population will increase in 2 3 2 future, at this rate of increasing water withdrawal water scarcity will be more severe unless
proper mitigation strategies are adopted. Municipal water withdrawal has also increased significantly (60.06%) which is probably due to increasing number of urban population.
Thus, in 2050, if 50% of Indian population become urban dwelling (world urban prospects,
UN-DESA, 2014 revision), this is likely to be continued, might even at higher rate. As a 2 3 7
result, in future, it might not be possible to provide sufficient water for drinking and Andhra Pradesh (IndiaStat 2018). (Supplementary Fig. 1 ). Total annual water requirement is
increasing steadily in India. In 2050, water requirement is going to be almost three times the and 2050 (IndiaStat 2018) ( Supplementary Fig. 2 indicates water stress is steadily increasing and would become more complex problem in development (6-12) related to sustainable development goal 6 in India with time. indicators of social development. sanitation services (%), (9) safely managed drinking water services (%), (10) improved
sanitation facilities (%) (11) improved water source (%) and (12) water use efficiency in 3.2. Social development Indicators:
Of the 17 indicators of social development aspects of SDG 6, 4 have decreased and 13 have 2 8 1 increased over time (Table 2) . already crossed global average freshwater use PB (576.96 m 3 , 2010) (Fig. 1 ). This means that
with growing population it would be tougher for to achieve UN SDG 6 targets remaining
under safe biophysical limits of water resource use. 18.98%, at a business-as-usual rate, it would increase 25.8% and at highest per capita rate, it lower the rate of total water withdrawal 6.8-7.5% and which is a significant amount. In a business-as-usual rate, it would increase 25.8% and at highest per capita rate, it would business-as-usual (highest per capita) rate, it would increase 24.82% which paints a bleak 2011. Both total renewable water resource and total internal renewable water resource, if
lowest per capita (which is also business-as-usual) rate can be maintained by India, only 22% Water resources and its utilization are intimately connected to sustainable development. For interactions. This understanding might also be used to monitor, update and refine the national consumption of water for both biophysical and socioeconomic purposes. Acknowledgement:
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assistance during the preparation of diagrams. S.E., Shrivastava, P., Lawford, R., Foster, S., Kremer, H., Renaud, F.G., Bruns, A., (9) Urban people practicing open defecation, (10) People using at least basic drinking water services, (11) Rural people using at least basic drinking water services, (12) Urban people using at least basic drinking water services, (13) People using at least basic sanitation services, (14) Rural people using at least basic sanitation services, (15) Urban people using at least basic sanitation services, (16) Rural people using safely managed drinking water services, (17) Water use efficiency in agriculture. Green indicates safe operating space for biophysical indicators and thresholds for indicators of social development. Yellow indicates zone of increasing impact for biophysical indicators and zone of increasing deprivation for indicators of social development. Red indicates zone of high risk of serious impact for biophysical indicators and zone of high level of deprivation for indicators of social development. Light blue represents indicators without any boundary or thresholds (Unit -m3). Violet represents water stress (Unit -%). Area between the chocolate rings is the safe and just operating space for sustainable development of water and sanitation in India.
